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RAISING PIGS ON MORINGA LEAVES is a system
developed by missionary Paul Ronk in Jeremie, Haiti.  Some
people object to raising pigs because "pigs eat people food"
and compete with humans.  Paul tested and introduced a
new feeding system based on moringa and leucaena leaves.

Every pig in Haiti was killed in 1981 because of the threat
of an outbreak of the highly contagious African swine fever.
 Paul Ronk first went to Haiti to assist the U.S.-supported
repopulation efforts which began in 1985.  He found that
the intensive production systems promoted along with the
new pigs taken to Haiti were unsuitable for most Haitian
farmers.  Farmers were taught to use commercial hog feeds
which were not too expensive initially but soon were priced
far beyond the reach of small farmers.  Paul witnessed many
failures in the reintroduction projects due to the lack of
adequate feed for the animals.

In 1991, the Ronk family moved to Jeremie in southwest
Haiti.  There were no pigs in the area when Paul arrived, so
he decided to design and test a pig production system
appropriate for the Haitian farmers.  Before going to Haiti
in 1987, he had spent several days at ECHO, and what he
learned about trees with nutritious leaves led him to design
a leaf-based feeding system which did not compete with
humans for food.  Four years later, the program has
distributed 418 pigs.  He estimates that now there are 5000
pigs in an 80-mile radius of Jeremie.  Paul says that he must
now address transport and marketing.

Regular food supply is critical to the health and successful
raising of pigs.  Farmers who wish to receive a pig are
required to attend two weeks of training in which they learn
the leaf-based feeding system, management of the trees, and
basic veterinary care for their animal.  They take home
seeds of moringa (M. oleifera) and leucaena (L.
leucocephala) for planting, and in six months an
extensionist makes a field check on their farms to make sure
the trees have become established.  Paul reports that farmers
have little trouble maintaining these species in his area. 
Farmers must have 100 trees each of both species before
they receive their pig.

Farmers have a brief refresher course on veterinary care,
then return home with a 12-week-old gilt (female pig)
which weighs 30-40 pounds (13.6-18 kg).  Monthly
extension visits are made to each farm.  Gilts reach 200
pounds (90.7 kg) in 12-14 months, at which time they are

bred to selected boars.  Piglets are born in 150 days; these
pigs average 7 to a litter, while the world average is 8 and
traditional Haitian pigs (before 1981) averaged only 3.  The
female pick of the litter is taken back to the mission at 8
weeks (about 20 lbs/9 kg), where it is nourished on
commercial feeds for 3-4 weeks, until it is given to another
farmer and the cycle begins again.  Paul mentioned that the
few weeks of commercial feed is not necessary, but is just a
nutritional boost for the pig.

Moringa has many advantages in this system.  Not only is it
extremely nutritious and common in the area, it also
withstands frequent severe prunings and can be cut short yet
out of the reach of goats.  Approximately 30 moringa trees,
10 leucaena trees, and a small quantity of other leaves such
as banana and yam are needed to support each pig.  The
optimum diet in this system is about 70% moringa, 10%
leucaena, and 20% other leaves.  It is possible to feed pigs
100% moringa, but it is important that the diet not contain
more than 30% leucaena, as the toxins have negative effects
from infertility to death when given in high quantities. 
(Pigs with leucaena toxicity are identified by hair loss, a
malnourished look, and inability to breed.  If this happens,
feed no more leucaena for 3 months and give high-protein
feeds.)

Paul reports that the meat from these pigs is lean and tastes
the same as pigs raised on other feeds.  He describes the
meat of sugarcane-fed hogs as fatty-watery.  If sugarcane
must be fed to the animals, it needs to be finely chopped--
otherwise they expend more energy in chewing than they
gain from calories.  Dried leaves may make better feed, but
Paul has found the drying process too laborious to justify the
benefit in his situation.  If you have questions for Paul
Ronk, write him at Lynx Air International, P.O. Box
407139, Ft. Lauderdale, FL 33340, USA.  If moringa and
leucaena do not already grow in your area, ECHO can send
you a trial packet of seeds; technical notes on these plants
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are also available.  Trial packets are free to those working
with small farmers in developing countries; others please
send US$2.50 per packet.

ECHO will be EXTREMELY interested to learn of your
results and/or innovations if you try this system.

DRIP IRRIGATION was demonstrated at our conference
this year by Dick Chapin and former ECHO intern Beth
Adams, who taught vegetable production in Malawi. 
Chapin Watermatics produces "bucket kits" of gravity-run
drip irrigation used in vegetable garden projects in
developing countries.  These kits enable people to produce
vegetables with the same efficient use of water that
commercial drip systems provide.

The system consists
of a 5-gallon bucket
mounted 1 m above
soil level, a filter-
stopper fitted into a
hole in the bottom of
the bucket, two
connecting tubes, and
two 50-foot (15m)
lines of 15-mil drip
tape with outlets 12"
(30cm) apart. 
(Buckets are not
provided with the
kits.)  Prepare the

garden beds 15 m x 1 m for two rows of plants.  Lay one
drip line along each side on the surface of the bed.  Fill the
buckets and transplant alongside the drip tapes near the
holes.  The buckets need to be filled twice daily with water;
soluble fertilizer or manure tea can be used as needed. 
Mulch placed over the tape reduces surface evaporation. 
The kits can produce vegetables for up to 5 years if carefully
maintained.

ECHO is evaluating this drip system in some of our garden
beds.  The plants are growing very well.  We anticipate that
foliar diseases, sometimes spread by overhead irrigation,
should be reduced.  They are suitable for vegetable
production in our dry season.
 
Dick Chapin offers a free demonstration kit, literature, and
video for agricultural missionaries in developing countries. 
Further kits can be purchased for a small fee.  Contact Dick
Chapin at 368 N. Colorado Ave., Watertown, NY 13601,
USA; phone 315/786-8120 or 788-0891; fax 315/782-1490.

DID YOU KNOW... Water pressure increases 0.433 psi for
each foot the water container is raised; raise the water 2.31
feet for each 1 psi desired.

STRIGA CONTROLLED IN PEARL MILLET BY

INTERCROPPING WITH COWPEA.  The parasitic
weed Striga hermonthica is a major problem in African
millet fields.  International Agricultural Development
(Jan/Feb 1994) reports that dense intercropping of cowpea
in millet stands can reduce Striga emergence.  Farmers in
Mali commonly plant the two crops together, but the
cowpea is only sparsely planted out of concern for reduced
millet yields.  A denser planting of cowpea cools and shades
the soil and increases the relative humidity of the soil
surface.  Researchers were unsure which effect of
intercropping reduced weed emergence.

Cowpea roots are known to stimulate Striga germination
underground, but the close intercropping reduced the weed's
emergence from the soil.  Researchers achieved best yield
results by high-density intercropping of cowpea with local
short-cycle millet.  Long cycle (120-day) millet had reduced
yield in dense intercropping.

COLORED PLASTIC MULCHES have been found to
improve yields and fruit quality in some vegetable crops,
according to studies around the US.  Black plastic mulches
reduce weeds, conserve soil moisture, and warm the soil in
cold climates.  Colored mulches provide these benefits
while also reflecting light up to the plants, giving yield
benefits such as larger fruit or earlier maturity.  Crops seem
to have "preferred colors"; one review (in AVG 2/95) cited
yield increases of 14-22% over black mulch in cucumber
(with red mulch), peppers (yellow, silver), squash (blue,
red), and tomato (red, brown).

We called USDA researcher Dr. Michael Kasperbauer, who
studies plant response to the light spectrum.  He explained
that not all shades of color have the same effect on yields. 
The key factors are the amount of reflected far-red and the
ratio of far-red to red light, which can only be measured
with a spectroradiometer.  A high FR:R ratio of the
reflected light stimulates above-ground growth, so many
fruit crops respond favorably on certain red mulches. 
Tomatoes on red mulch yield 15-20% more fruit during the
first two weeks of harvest than plants on black mulch. 
Cotton plants produce more bolls with longer fibers. 
Pigments which reflect a low FR:R ratio, in contrast,
stimulate root growth.

Some colors (such as yellow) attract insects, and growers
can use this factor in pest management.  In one trial,
cucumber beetles infested yellow-mulched rows first; it may
be possible to attract pests to one area of a field for spot
treatment.  Colored mulches tend to cost more than black
plastic, and manufacturers have yet to standardize the color
intensity in the mulches for best production.  This idea may
be worth some experimentation in your fields.  Research in
this area began by painting black plastic with different
colors.  Let us know your results.

MEALYBUG CONTROL.  In 1991, Wayne Teel in
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Mozambique asked about controlling cassava mealybug
(Phenacoccus manihoti) without commercial insecticides. 
The mealybug can destroy up to 80% of the cassava crop.

Natural Crop Protection by Gaby Stoll (see EDN 50-8) says
that cow urine is used against mealy bugs, thrips, mites, and
other insects in Sri Lanka.  Cows are penned overnight on a
concrete floor which slopes to a tank.  Collected urine
stands exposed to sun for 2 weeks, then is diluted with 1 to
6 parts water and applied to plants.  Tender vegetables
require a more dilute urine solution than fully grown trees,
as too concentrated a solution can burn the leaves.  Test
dilutions on different plants.

The 1995 World Food Prize was awarded to Dr. Hans
Herren for his successful efforts in finding and
implementing the biological control of the cassava
mealybug in Africa.  Based at Nigeria's International
Institute of Tropical Agriculture, Dr. Herren coordinated
the worldwide collaboration (1979-1992) which resulted in
mealybug control in 95% of the cassava-growing zones of
Africa.  Researchers found natural enemies in the pest's
South American home, and tested them in Africa.  The
most successful was the parasitic wasp Epidinocarsis lopezi,
which was released in Nigeria in 1981.  This wasp has been
dispersed and established throughout Africa.  We hope it
has reached Mozambique by now.

GERMINATING SEEDS
WITH CHEMICAL
INHIBITORS.  Seeds of some
wild species contain chemicals
that inhibit germination.  "For
such species, continuous
leaching in running water for
up to two weeks is needed--
washing or soaking is not
enough."  A recently published book, Germination of Local
Native Plant Seed for Revegetation, Tree Planting and
Direct Seeding Projects (Murray Ralph, A$13.45 from
Granny Smith), gives a novel solution.  "The seed is placed
in a permeable bag, such as a nylon stocking, and hung in
your toilet cistern.  The cycles of soaking and flushing
produced in the cistern are ideal for easy breaking of the
chemical-based dormancy."  (Adapted from Quandong, Vol
21 #2, 1995; Nut and Tree Crops Centre, P.O. Box 27,
Subiaco, WA 6008, AUSTRALIA.)

A TREE SEED COMPANY SPECIALIZING IN NEEM
SEED AND CUTTINGS.  Green Gold is "an international
company based in India staffed by a team of professional
foresters and scientists.  Seeds have been supplied
worldwide to government forestry departments,
development agencies, NGOs and scientists.  Seed is of
known origin and is collected wherever possible from plus
trees.  We specialize in . . . neem seeds and now introduce
an important innovation in the supply of top quality neem

in the form of stem cuttings from plus trees which can
easily be rooted under cover or in a mist propagator.  The
cuttings are wax-sealed to prolong viability in transit. No
order is too small or too large."  Neem seed is $50/kg plus
shipping, etc.  Write for quotes or complete catalog to
Green Gold International, 14071, Street 5, Prabhat Nagar,
Dholewal, Ludhiana-114 003, INDIA; phone 91-1662-
32326; fax 91-161-401513 or 91-1662-32120."  Their
catalogue lists about 300 tree species.

CAN YOU HELP US?

DISTANCE LEARNING (or "correspondence study") is a
great alternative for people who want to sharpen their skills
or earn a degree while remaining on the field.  Several
people in ECHO's network are taking courses in the US or
UK while applying their studies in other countries where
they work.  ECHO is looking for information on universities
and programs that offer distance learning.  We would like
to hear about your experiences with correspondence
programs in tropical agriculture, rural development, and
related fields.  We welcome information on programs based
in any country, especially in the developing world.  Please
address your letters or catalogues to Laura Meitzner. 
Thanks!

ECHOS FROM OUR NETWORK

ECHO Notas de Desarrollo ya está disponible en español!
 World Relief-Nicaragua has translated EDN #47-50 into
Spanish, and they will do each issue as it is published.  The
Spanish editions will be mailed one issue behind the
English ones.  If you prefer to read Spanish or if you spend
time translating EDN for co-workers, write us for "EDN en
Español."  You may receive issues in both languages. 
Please bring this to the attention of your colleagues who are
involved in community development.  They can write us for
an introduction and application.

Jeff McManus uses water hyacinth for above-ground
gardening in Bangladesh.  Water hyacinth (Eichhornia
crassipes) is one of the most prolific plants on earth.  This
floating weed chokes waterways around the world.  People
in Bangladesh clear their ponds and rivers of the floating
plants and pile them on the banks.  They plant vegetables in
the water hyacinth, and these mounds become "floating
gardens" in the monsoon season.

The McManus family grows lettuce, papayas, tomatoes, and
very productive roses in boxes filled with water hyacinth
harvested from nearby nutrient-rich waters.  They chop the
plants into small pieces, let them compost for two weeks
with daily turning, and plant directly in the compost.  Jeff
mixes the compost with a little manure and some wood
shavings, but does not add extra fertilizer, since the water
hyacinth is an efficient collector of nutrients.  The spongy
plants hold a lot of water, so very little watering is needed. 
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The box gardens work best with fresh material; reused
compost seems to promote diseases in the plants.

Making Aquatic Weeds Useful: Some Perspectives from
Developing Countries from the National Academy of
Sciences has more ideas on productive ways to use water
weeds.  Unfortunately it is out of print.  (ECHO has a copy,
and if you write us with specific questions we may be able to
answer them from the book.)  It discusses using and
controlling water weeds with herbivorous animals,
harvesting, processing, and other uses.

Marsha Hanzi in Bahia, Brazil responded to our request
in EDN 46-5 for ideas to control leaf-cutter ants.  She writes
that these ants are the "janitors" of a forest ecosystem.  They
remove weak plants and produce compost richer than worm
castings, enriching the soil and preparing it to support trees.
 "These ants dominate the scene where most organic matter
has been removed (pastures, for example)...[so] if we
increase the amount of organic matter on the ground (by
planting leguminous trees and pruning them every two
months during the rainy season), the leaf-cutters go back to
cleaning out the system without serious damage to our crops
and trees."

"This I can affirm from personal experience; in the first
year of my permaculture system, on hardened poor clays,
the ants cut everything I planted.  Today, three years later,
they still exist, and sometimes nibble something, but
normally go next door and cut the neighbor's plants!  (His
soil has very little organic matter.)"

To begin building a system in highly degraded areas with
leaf-cutter ants in a balanced role, she recommends planting
local pioneer plants every meter and pruning them
frequently to build organic matter and restore soil fertility. 
Bananas can also be used, three meters apart.  Then she
looks for leguminous trees adapted to the area; Marsha has
not lost leguminous trees to ants.  She uses native Ingas,
Erythrina, and Gliricidia in the humid and transitional
zones.  Plant food plants among these species.  In
transitional zones, she has seen cashew and guava trees
growing in ant mounds; perhaps their thick leathery leaves
make them less prone to attack.

One creative idea for keeping the ants off new plantings is
to distract the ants by planting "enormous quantities of
pigeon pea (Cajanus cajan), which has incredible
resprouting capacity if eaten by the ants.  Ants prefer the
flowers of these to practically anything else other than,
perhaps, young citrus trees, which need to be protected. 
Although planting sesame does work, killing the fungi
which feed the young, I prefer to feed the ants and not kill
them" for their long-term benefits to the soil.  She also
suggests that guinea fowl and chickens might help control
the ant population in outbreak situations.  She welcomes
correspondence at: Instituto de Permacultura da Bahia,

Condomínio Aguas Finas QE L4, Lauro de Freitas, Bahia,
Brazil, CEP 42700-000; fax 55 71 378 1520.
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David Kennedy of Leaf for Life wrote with more
guidelines on technical and social elements of setting up
leaf concentrate (LC) nutritional supplement programs
(EDN 50-2).

It is important to remember that not every leaf is suitable for
LC production.  He states that "many edible leaf crops such
as Basella alba [Malabar spinach], sweet potatoes, chaya,
okra, lettuce, and many cucurbit family leaves do not work
well.  Leaves that are too wet or dry (above 90% or below
80% water) don't usually work well in the LC process. 
Neither do leaves that are acidic like sorrel or dock [Rumex
sp.]; mucilaginous leaves like Basella alba, purslane
[Portulaca oleracea] or roselle [Hibiscus sabdariffa]. 

"A fairly large number of edible leaves, such as sweet
potatoes and mulberry, form a curd that is very fine and
hard to separate.  In some leaves, like cassava, phenolic
compounds combine with proteins when the leaves are
pulped and render the protein much less available to the
body.  Amaranth consistently gives lower yields of LC than
leaves from legumes like alfalfa, cowpeas, peas, berseem
clover or common beans or from wheat.  Amaranth
typically makes a fine curd that is difficult to separate in
filter cloth.

"[Disagreeable] taste often has to do with poorly made LC
that is either burnt during coagulation, made from partially
spoiled leaves, spoiled during storage, or very often from
inadequate pressing.  When the moist curd is not pressed to
about 60% moisture there are often strong flavors from
saponins or other antinutritional substances like oxalic acid
and nitrates remaining in the curd. ...When the leaves are
well pulped and pressed, the residual fiber is pale green in
color and far too fibrous to make an acceptable human
food."

Very small scale LC production without some
mechanization is generally not feasible because of the very
high labor demands on women.  LC yields are substantially
lower when leaves are pulped and strained by hand
compared to mechanical grinders and presses.  About 50 g
of LC may be produced from 1000 g of fresh leaves, and "a
fair amount of that will be lost sticking to the pan or
clinging to the filter cloth.  Making tiny amounts of LC
involves a lot of clean up relative to the benefit.  Effective
LC programs will necessarily have powered leaf grinding
equipment...for sufficient cell rupture, and at least a manual
hydraulic press for adequate separation of the juice from the
fiber and of the curd from the whey.

"I also think they need to operate on a larger scale; probably
processing a minimum of 100 kg of fresh leaf crop per day
and more likely 500 or 1000 kg per day.  These projects are
most likely to succeed where there is commercial production
of leguminous forage crops such as alfalfa, berseem, or
cowpeas that can be used for preparing LC.  The issues of
quality control, preservation of the LC, economic use of the
fiber, and distribution become much more important as one
moves from a domestic to a village or cooperative level of
production.

"A project processing a ton of leaf crop per day should be
able to provide about 3300 children with 6 g of dried LC or
15 g of fresh LC per day.  This can make a genuine
contribution to community health, but it requires some
infrastructure, capital, and organization.  In many villages
where malnutrition is prevalent, conditions don't indicate
that LC is likely to be a cost-effective food for nutrition
intervention.  In many of these areas, simpler techniques to
increase consumption and improve utilization of leaf crops
will probably be more appropriate.  These techniques
include better leaf crop selection, and improved methods of
blanching, drying, and grinding of leaves, as well as
innovative uses of dried leaf powders."

Leaf for Life has much experience in every aspect of
implementing LC programs, as well as great information on
using leaf crops in general.  Address your questions to
David Kennedy, Leaf for Life, 260 Radford Hollow Road,
Big Hill, KY 40405, USA; phone-fax 606/986-5418.

Volunteers in Overseas Cooperative Assistance (VOCA)
is a nonprofit organization which recruits volunteer
consultants (farmers, executives, and specialists who are US
citizens with at least 10 years' field experience) for short-
term assignments in developing countries and emerging
democracies.  Volunteers share technical assistance and
business/agricultural expertise.  Projects usually last 2-12
weeks.  VOCA does not pay a consulting fee, but all project-
related expenses are covered, including travel.  Examples of
assignments span from resource conservation to poultry
production to tofu processing to expertise with tropical
fruits.  If you are interested in using your field experience as
a volunteer consultant, contact Samuel Driggers, Jr.,
VOCA, Pacific Regional Office, 1008 "S" Street, Suite B,
Sacramento, CA 95814; phone 800/556-1620; fax 916/556-
1630; e-mail VOCA-CALIFORNIA@voca.org.
 
If you are in the field and believe that a short-term VOCA
consultant could assist you in your work, contact the VOCA
Headquarters directly at 50 F Street, N.W., Suite 1075,
Washington, D.C. 20001; phone 202/383-4961.  Most
requests for volunteers come from foreign national host
organizations.

FROM ECHO'S SEEDBANK

TROPICAL ONION SEED GERMINATION was poor,
according to the seed trial reports many of you returned to
us.  Onion seeds are short-lived, so we were not surprised to
see some reports of low germination in the field.  However,
the onion seeds in our seedbank were continuously tested
for acceptable germination, and at ECHO we successfully
grew many of the onion varieties for evaluation.

Based on your results, we asked the researchers who
supplied ECHO with the onion trials to send us fresh seed
(see EDN 39-1 and 41-6).  This comment from their letter
may explain why some people enjoyed great onion harvests
while others had no germination:
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"Please note that the onion seed sent to you is packaged very
dry, so the packets should be opened and the seed allowed to
take in moisture from the atmosphere overnight before the
seed is sown.  You risk damaging the seed by imbibition
[water uptake] injury if it is sown straight from the packet
into damp ground.  Another approach is to sow the seed
into dry ground, then water it the following day.  This also
allows it to equilibrate naturally before it gets wet.  Seed not
wanted for use at once should be resealed in the foil packet
immediately after removal of the amount you need, not
allowed to remain open to the air for long."

It is generally good to let well-dried seeds sealed in airtight
packets absorb some moisture from the air before planting
them directly in wet soil.  Other seeds harvested at ECHO
for our seedbank are dried thoroughly, but not so much that
such imbibition injury is likely.

If you had poor results with the onion trials, write ECHO
for more seed and let us know your results using this
method.  Your seed trial reports are very important to us in
identifying problems such as this, as well as learning of
successful introductions of the crops in our seedbank.  If you
are new to ECHO's network and you would like more
information about tropical onions with your seeds, request a
reprint of the original EDN article, "Onions in the Tropics
and Subtropics."  Trials of 12 varieties are free to those
working with small farmers; others please send $2.50. 
Harvest report forms which accompany the seeds should be
returned to ECHO.  People interested in conducting an
extensive onion study should contact Dr. Lesley Currah,
Horticulture Research International, Wellesbourne,
Warwick CV35 9EF, UK.

NEW SEEDS IN ECHO'S SEEDBANK are highlighted
below.  Sample packets are free to those working with small
farmers overseas; others please send $2.50 per packet.  A
seed trial report accompanies your seeds.  When you return
the evaluation, your results are entered in ECHO's database.
 We can use your field experience to recommend plants for
other people who work in similar climates.  Thank you for
sending in your reports, whatever results you have.  We
would like to know whether the seeds did not germinate for
you, or whether the plant grew very well and seems
accepted in your community.  Seed trial reports are also
available in French and Spanish.  Some new seeds from
1995 are:

Please note: clovers are not recommended for hot lowlands;
they are suited for cooler mid- and highland areas. 
Crimson Clover, Trifolium incarnatum: cold-tolerant
legume sown in autumn for overwintering and harvest in
spring; grows fast; fixes N.  Cherokee Red Clover,
Trifolium pratense: cool season, N-fixing legume that can
be multiply cut, producing high biomass; likes loams with
good moisture; is root-knot nematode tolerant.  Osceola
White Clover, Trifolium repens: perennial warm [not hot]-
climate clover suitable for tropical highlands; cannot
tolerate long dry seasons.  Hairy Indigo, Indigofera
hirsuta: reseeding summer annual: cover crop, hay, and

grazing; well-drained, droughty sites; nematode
suppressant.  Buckwheat, Fagopyrum esculentum: short
season, high altitude nurse crop used to shade ground;
green manure; seed high in lysine; used in honey
production; wide soil tolerance; not for hot areas; needs
good soil moisture throughout growing season; frost-
intolerant.  Proso or Hog Millet, Panicum sp.: short season
grain crop high in amino acids; good hay grain;
carbohydrate source; with buckwheat provides complete
protein for human needs; wide soil adaptibility except
coarse sand; not frost tolerant; lowest water requirement of
any grain crop but not as drought-tolerant due to shallow
roots.  Moth beans, Vigna aconitifolia: annual warm
season crop, needs short days, highly drought tol.;
sprawling mat protects soil; 22-24% protein.  Contender
Bush Beans, Phaseolus vulgaris: flavorful; wide soil
tolerance; 6" stringless, fleshy beans; resistant to Common
Bean Mosaic and Powdery Mildew. Quitumbe fava bean,
Vicia faba: 2800-3400m on equator; 800mm rain in
growing season; pH 5-6; smaller seed preferred for making
flours.  Perennial highland bean, [sp. not known]:
continous production; very tasty; very competitive; grown at
2800m.  Acacia mangium: to 720m; very fast-growing on
acidic, degraded soils; needs full sun; good for timber,
fuelwood, and charcoal; suppresses aggressive weeds; not
drought or wind tolerant; not good for fodder or coppicing. 
Calliandra calothyrsus: to 1900m; vigorous, fast-growing
reforestation tree; leaves as fodder; excellent coppicing,
fuelwood production; moderate drought resistance; great for
bees; some weed potential.  Flemingia macrophylla: woody
legume, deep-rooting shrub; to 2000m; needs 1000-
2000mm water/year; tolerates drought, poor drainage,
acidic soils and high altitude; fodder, alley farming,
fuelwood, green manure.  Desmodium rensonii: Highly

preferred for SALT technique in the
Philippines (see EDN 14-1).  (ECHO is
looking for more information on this plant;
please write us if you have experience to
report.) Leucaena diversifolia K784:
low/mid-altitude leucaena, growth superior

to K156.  Yellow passion fruit, Passiflora edulis: large
oblong fruit with great juice yield; hand-pollinate to collect
pure seed. Ingapirca quinoa, Chenopodium quinoa: low
saponins requiring only light washing; best for very high
altitudes, 3000-3600m on equator; wind-, frost-, drought-
tolerant; 400-800mm rain/yr; not tolerant of humidity.
Tunkahuán quinoa, C. quinoa: low saponins requiring
only light rinsing; 2200-3400m on equator; 600-1200mm
rain/year, humidity-tolerant.  SF459 Kenaf, Hibiscus
cannabinus: fiber/paper pulp crop, resistant to southern
rootknot nematode and soil-borne fungi; frost-intolerant;
photoperiod sensitive; well-drained soils, no flooding;
ample rain during growing periods.

UPCOMING EVENTS

ECHO's Third Annual Agricultural Missions
Conference will be held November 12-14, 1996.  Three of
our resource speakers will be Roland Bunch, Paul Noren,
and Carl Campbell.  Roland Bunch is the author of Two
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Ears of Corn, and he has worked extensively with green
manure systems among Central American farmers (see
EDN 6-6 and 47-2).  Paul Noren directs a fruit
tree/agroforestry program in Zaire together with Roy
Danforth.  He and local farmers evaluate and distribute rare
fruit and nut trees for food, lumber and firewood (EDN 48-
6).  The project is aimed at slowing or stopping southern
movement of the Sahel.  Carl Campbell is an expert in
tropical fruit and a frequent consultant to ECHO.  He
prepared our videos on grafting and fruits.

Training course on Biological Control of Arthropod
Pests and Weeds, April 22-May 17, 1996 at Silwood Park,
UK.  This is a "practical 'hands-on' training course on how
to use natural enemies as biological control agents in
tropical and temperate agriculture, forestry, and biodiversity
conservation.  We welcome participants from crop
protection research and extension services, universities and
rural development NGOs."  The course studies predators,
parasites, and diseases which control insect pests; insects
and fungal diseases as weed controls; and the practical
aspects of evaluating, rearing, and releasing the natural
enemies.  Cost is £3450 (about US$5200), including fees,
accommodation, and food.  No scholarships are available
from IIBC.  Contact Stephanie Williamson, International
Institute of Biological Control (IIBC), Silwood Park, Ascot,
Berks, SL5 7TA, UK; phone 44 1344 872999; fax 44 1344
875007; email s.williamson@CABI.org.  The course is run
each May.

Fodder Tree Legumes--Multipurpose Species for
Agriculture is a six-week course (offered in Nov/Dec in
1996) in Queensland, Australia.  Participants learn about
the range and characterisitics of fodder tree species and
evaluate roles in animal production and soil protection. 
Total cost in 1996 is A$12,000 (about US$8760) plus
airfare to and from Brisbane.  Write to Fodder Tree
Legumes, Course Secretariat, Dept. of Agriculture,
University of Queensland, St. Lucia, Queensland 4072,
AUSTRALIA; phone 61 7 365 2062; fax 61 7 365 1188.

Symposium on Diversification of Vegetable Crops will be
held September 24-27, 1996, in Beijing, China.  The
symposium brings information on the research and
development of new vegetable crops, especially those not
grown commercially in the main production regions.  It is
aimed at scientists and will cover vegetables from around
the world.  Registration fee will be US$200-250, which does
not include travel, food, and hotel (about US$50/night). 
The official language is English.  Contact Hu Xiaoguang,
National Engineering Research Center for Vegetables
(NERCV), P.O. Box 2443, Beijing 100081, CHINA; phone
(86 10)8413217/8414433 x.3083; fax (86 10)8426286;
email huxg@bepc2.ihep.ac.cn.

11th Scientific Conference of the International
Federation of Organic Agriculture Movements and
Organic Products World Exhibition will be held August 10-
15, 1996, in Copenhagen.  Contact the Secretariat, IFOAM
'96, Blegdamsvej 4, DK-2200, Copenhagen N, DENMARK;
phone/fax 45-3537-2096/4096; e-mail

ifoam96@login.dknet.dk.  Early registration by May 15.

BOOKS AND OTHER RESOURCES

Amaranth to Zai Holes: Ideas for Growing Food Under
Difficult Conditions is nearing completion!  This book is
an updated, revised, reorganized, and expanded compilation
of ECHO Development Notes from Issue #1 in 1981
through this Issue #51. If you have a backset of EDN, you
know that the useful ideas, information and introduction to
new plants from around the world do not age--but names,
addresses, prices, services, and organizations all change
significantly through the years. 

We have updated the information on sources mentioned in
previous issues.  In addition, the articles from each issue are
now arranged into chapters by topic, so you can read about
"Tropical Vegetables," "Soil Health," or "Plant Protection
and Pest Control" in one place rather than searching
through back issues.  Some of our most-requested Technical
Notes and additional articles have been added; many
articles have been expanded.  Look for ordering information
in an upcoming issue of EDN.

Food Cycle Technology Sourcebooks are eleven well-
illustrated manuals (40-70 pages) which discuss different
aspects of food processing, both traditional practices from
around the world and modern equipment and techniques. 
With specific, basic information on technology choice for
individuals and small businesses, they are most relevant for
people who introduce innovations in food processing.  Each
book has a helpful checklist for planning your project or
enterprise before you begin.

Most ideas involve a purchased technology upgrade,
suitable for medium-scale processing with commercial
potential.  However, interesting and simple local
technologies are also included.  For example, the book on
Root Crop Processing mentions the "wedge press, an
adaptation of a traditional Chinese press used to extract oil.
 Tree stumps or logs provide support for a wooden beam
inserted between them [see drawing].  Sacks of grated pulp
are placed on the beam and pressure is applied when
wooden wedges are hammered into the space between the
sacks and tree stump."

The eleven titles are: Oil, Fruit and Vegetable, Cereal, Fish,
Root Crop, and *Dairy Processing; Drying; Packaging;
Storage; *Rural Transport; and *Women's Roles in the
Innovation of Food Cycle Technologies.  The books are
particularly helpful for those interested in adding value to
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harvests by processing crops for storage or market. 
Available for US$13.50 (* for $15.50) plus postage. 
Discounts are available for orders of 10 or more books. 
Request catalog from Women, Ink.; 777 United Nations
Plaza, New York, NY 10017 USA; phone 212/687-8633;
fax 212/661-2704.

Third World Resource Guide is a review of 425
organizations, 95 periodicals, and 275 other references
useful for those involved in sustainable agriculture, forestry,
and development worldwide.  The index by country helps
you locate other groups in your area with similar concerns,
as well as identify organizations which give assistance in
particular fields.  The Guide includes many small groups
not found in other lists, though it was printed in May 1993
and some of the information is outdated.  Order for US$6 in
US/$8 airmail overseas.  One copy is sent free of charge to
small organizations in developing countries.  (There is also
a service called TERN--Traveler's Earth Repair Network--
which links travelers with host organizations working in
over 100 countries; ask about becoming a TERN traveler or
host.)  Contact Friends of the Trees, P.O. Box 4469,
Bellingham, WA 98227, USA; phone 360/738-4972; e-mail
trees@pacificrim.net.

TWO SERIES ON VETERINARY CARE.  Raising
Healthy [Animals] Under Primitive Conditions.  These
booklets provide a lot of information!  Each booklet (80-180
pages) summarizes basic care of an animal, with housing
and equipment, flock/herd management and nutrition, and
disease and parasite prevention and control.  The books are
like readable summaries of a textbook on each animal. 
Nutrient components of various tropical feeds is particlarly
interesting.  Medicines and dosages for common illnesses
are also listed, for those with access to commercial
treatments.

The booklets are written by veterinarians with Christian
Veterinary Mission.  Titles in the series include Pigs,
Rabbits, Fish, Goats, Beef Cattle, Poultry (also in Spanish:
Aves de Corral), and Dairy Cattle.  Booklets are US$5 each
in developing countries, $7.50 elsewhere.  Books on Horses,
Sheep, and Drugs and Their Usage are expected in 1996. 
Look for: Slaughter and Preservation of Meat, Where There
Is No Vet (in the style of WTINDoctor), and some
translations of these books into Spanish and French in
1997.  Write Dr. Leroy Dorminy, the founder of Christian
Veterinary Mission, 19303 Fremont Ave N, Seattle, WA
98133, USA; phone 206/546-7343; e-mail
ald@CRISTA.wa.com.

Ethnoveterinary Medicine in Asia: an information kit on
traditional health care practices is another excellent
publication by IIRR (see EDN 48-7).  This 4-part kit (400
pp.) outlines remedies using locally available plants and
simple techniques.  Traditional practices throughout Asia
were collected and discussed among workshop delegates
from seven Asian countries.

The booklets are in IIRR's very hands-on, well-illustrated
style.  The first book includes the preparation of medicinal

plants, simple surgeries, and a list of all the ethnoveterinary
plants (about 250) listed in the series.  Many of the plants
are weeds or food plants common in the tropics; some are
specific to Asia.  The other three books are on ruminants,
swine, and poultry.  Diseases are discussed according to
symptoms, causes, prevention, and treatment.  Practical
dosages and complete instructions for preparing and
administering the herbal medicines are given in every case.

A few examples from each book should give you an idea of
the material.  For ruminants: treat constipation with a salted
banana blossom; 10 plants used for internal parasites; safe
management of infectious diseases; and simple housing
models.  For swine: treat piglet anemia with Moringa leaf
extract; use Leucaena seeds to treat for roundworm; and
various rinses for eye infections.  For poultry: smoking bird
houses for ticks, lice, and mites; and how to care for
infected wounds using oil and ash. 
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To order: in the US--send a check for US$17.25 payable to
IIRR; overseas--pay only by int'l money order, US$18 for
overseas surface mail at IIRR, 475 Riverside Dr., Room
1035, New York, NY 10115, USA; phone 212/870-2992/fax
-2981; e-mail iirr@cce.cornell.edu.  In Asia, contact IIRR
Bookstore, Silang, Cavite 4118, PHILIPPINES; phone (63-
9-69)-9451/fax -9937; e-mail iirr@phil.gn.apc.org.  Pay
US$11.40 in the Philippines, $18 airmail within Asia.

Peace Corps manuals, many of which we have reviewed in
past EDNs, are no longer available free from the Peace
Corps (except to PC staff).  These are some of the best
resources on a wide variety of topics--easy-to-read,
practical, and complete.  The manuals are in the public
domain, so if you have access to them, they may be copied. 
Peace Corps publications are now available for purchase
from: National Technical Information Service, 5285 Port
Royal Rd., Springfield, VA 22161, USA; phone 703/487-
4650; and ERIC Document Reproduction Service,
EDR/CBIS Federal, 7420 Fullerton Rd., Suite 110,
Springfield, VA 22153-2852, USA; phone 800/443-3742 or
703/440-1400.  We priced a few, about $30-40.
Some of the manuals can be found on the internet, web site:
http://www.clark.net/pub/peace/PeaceCorps.html.

Construcción de Viviendas con Bambú (47 pp., Spanish
only) is a booklet for beginners on building with bamboo.  It
mentions harvest and preservation, cuts, and joints.  Details
are given for constructing a 42 m² house.  Send cash or a
U.S. bank check (to "Enda-Caribe") for US$4 to Enda-
Caribe, Apdo. 3370, Santo Domingo, DOMINICAN
REPUBLIC.

THIS ISSUE is copyrighted 1996.  Subscriptions are $10 per year ($5 for
students).  Persons working with small farmers or urban gardeners in the Third
World should request an application for a free subscription.  A revised set of
all back issues will be available soon (see page 7).  ECHO is a non-profit,
Christian organization that helps you help the poor in the Third World to grow
food. 
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